CLAIMS 



(57) [Claim(s)] 

[Claim 1] The manufacture approach of the substrate in which precision thin-line 
circuit formation with the subtractive process characterized by carrying out surface 
metallic-coating processing by which approach of sputtering, ion plating, or vacuum 
deposition, heating the substrate which it comes to fabricate using the 
liquid-crystalline-polyester-resin constituent which makes the melting workability 
polyester (liquid crystallinity polyester) which can form an anisotropy melting phase 
come to contain an inorganic filler so that the skin temperature of a substrate may 
become 60 degrees C or more within a vacuum tub is possible. 

[Claim 2] The manufacture approach of a substrate according to claim 1 that it is one 
sort or two sorts or more of fines-like inorganic fillers chosen from the group which an 
inorganic filler becomes from the element of a periodic table II group element and its 
oxide, a sulfate, phosphate, silicate, a carbonate or aluminum, silicon, tin, lead, 
antimony, and a bismuth, and its oxide, and the loadings are 5 - 80 % of the weight to 
all constituent weight. 

[Claim 3] The manufacture approach of the substrate according to claim 2 which has a 
fines-like inorganic filler in the range of 0.01-1 00-micrometer mean particle diameter. 
[Claim 4] The manufacture approach of a substrate according to claim 1 that an 
inorganic filler is a fibrous inorganic substance in the range of the diameter of 1-30 
micrometers, and 5 micrometers - 1 mm die length, and the loadings are 1 - 60 % of the 
weight to all constituent weight. 

[Claim 5] The manufacture approach of a substrate according to claim 1 that one sort 
or two sorts or more of the fines-like inorganic fillers and fibrous inorganic substances 
which were chosen from the group which an inorganic filler becomes from the element 
of a periodic table II group element and its oxide, a sulfate, phosphate, silicate, a 
carbonate or aluminum, silicon, tin, lead, antimony, and a bismuth and its oxide are 
used together, and these total loadings are 85 or less % of the weight to all constituent 
weight. 

[Claim 6] The manufacture approach of a substrate according to claim 4 or 5 that a 
fibrous inorganic substance is a glass fiber, a milled glass fiber, or a potassium titanate 
fiber. 

[Claim 7] The manufacture approach of the substrate according to claim 1 fabricated 
by fabrication means by which a substrate is chosen from from among injection 



molding, extrusion molding, and compression molding. 

[Claim 8] The manufacture approach of a substrate according to claim 1 that a 
substrate is an object for pin grid arrays (PGA), or a substrate for shaping printed 
circuits. 

[Claim 9] The manufacture approach of a substrate according to claim 1 that a 
substrate has the shape of a solid configuration, the shape of a film, and a sheet. 
[Claim 10] The substrate in which precision thin line circuit formation with the 
subtractive process acquired by which manufacture approach of claims 1-9 is 
possible. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[Industrial Application] 

the melting workability polyester with which this invention can form an anisotropy 
melting phase — "— it only abbreviates to "liquid crystallinity polyester" henceforth 
— it is related with the substrate obtained by the surface metallic-coating approach 
and approach of the substrate which can form the precision thin line circuit by the 
subtractive process which it comes to fabricate using a resin constituent. 
Furthermore, it is related with the substrate created by the substrate fabricated in 
detail using the liquid-crystalline-polyester-resin constituent which was excellent in 
thermal resistance and fabrication nature as a substrate for precision thin line circuit 
formation by the subtractive process by the approach of carrying out surface 
metallic-coating processing efficiently, and its approach. 
[Description of the Prior Art] 

Unlike the thermoplastic polyester generally known, for example, polybutylene 
terephthalate, and polyethylene terephthalate, liquid crystallinity polyester consists of 
an upright macromolecule, and also in the state of melting, since the shape of a rod is 
maintained that it is hard to bend, as for a chain, there is few tangle of a molecule at 
the time of melting, and orientation of it is carried out to an one direction only by 
receiving slight shearing stress, and even when it is liquefied, it shows the so-called 
liquid crystallinity which shows crystallinity. 

Although it has the advantage which this liquid crystallinity polyester can apply the 
injection-molding processing method currently generally performed, and is excellent in 
fabrication nature, thermal resistance, dimensional stability, etc., for the orientation 
where the front face of the fabricated substrate is strong, the surface section 



exfoliates, tends to produce fuzz, and if it remains as it is, it cannot perform 
secondary elaboration, such as vacuum deposition, ion plating, and sputtering. 
Then, although it is possible to perform as pretreatment the surface surface 
roughening process by chemical which is used for the resin of the general former, 
chemically, a front face does not have the suitable solvent which is extremely 
affinitive with inactive, cannot remove a surface orientation layer, and cannot carry 
out surface roughening of the front face. Then, it is possible to add the inorganic filler 
and easily-elutable additive for weakening the strong stacking tendency of liquid 
crystalline polyester resin, and to roughen a front face with strong acid or a 
strong-base solution. However, even if it makes metallic coating form in all the front 
faces of the substrate etched by this approach by electroless deposition etc. If it is 
going to acquire the high adhesion force, for the irregularity on the front face of a 
substrate by which needed to raise surface roughness and metallic coating was 
carried out in this case extensively In the pattern sticking method by the dry film with 
which the profile section of the resist ink for circuit pattern formation fades, the 
unarrived section of ink is made, and a pattern is formed, it is inferior to the adhesion 
over the substrate of a film. Furthermore, metallic coating to the field where 
roughness is big is difficult for thickness not to become homogeneity but to form a 
precision thin line circuit in a subtractive process. 

Moreover, when metallic coating was formed in the substrate which improved only the 
stacking tendency by direct vacuum deposition, sputtering, ion plating, etc., even if the 
smooth front face was obtained, the adhesion force of a coat could not present 
practical use with it highly. Especially, in common thermoplastics, the metallic film in 
which had much generating gas from the material in the inside of the vacuum at the 
time of performing vacuum deposition, sputtering, and ion plating, and it had the good 
engine performance was not able to be firmly stuck on resin. Although liquid 
crystallinity polyester has few problems of such generating gas, if it remains as it is, 
formation of a metal membrane which had the good adhesion force for said reason 
cannot be performed. Moreover, after adding the acid or the alkali soluble inorganic 
filler, for example and etching with an acid or alkali, even if it be going to form the 
precision thin line circuit with the subtractive process on the substrate which carried 
out electroless deposition and carried out whole surface metallic coating processing 
with the conventional method, Line width of face of 0.3mm and Space width of face of 
0.30mm be limitations, if surface roughness be moreover improve for thinning, the 
adhesion force of a coat will become low, and practical use could not be presented 
with the conventional circuit. 



In addition, the width of face of one circuit is indicated to be Line width of face, and 
spacing between **** bypasses is indicated to be Space width of face here. 
On the other hand, liquid crystallinity polyester shows a low coefficient of linear 
expansion which is equal to the heat ray expansion coefficient of a common metal, has 
the description of not producing abnormalities, even if it is immersed in a 260-degree 
C pewter bath for 10 seconds in heatproof, and employs this property efficiently. 
Although the surface metal art which has improved said surface characteristic for the 
purpose of the application of the substrate which gave the components joined to the 
metal with adhesives and plating was called for, the still satisfying approach is not 
learned. 

[The means for solving a technical problem] 

this invention person etc. employs the useful description efficiently thermally [ such 
liquid crystallinity polyester ]. The surface which is easy to exfoliate, without spoiling 
physical and chemical property is not generated. The result wholeheartedly studied 
about the manufacture approach of the substrate whose precision thin line circuit 
formation gives the good metal membrane of adhesion to a substrate front face, and is 
attained with a subtractive process, The degree of hardness of the surface section in 
the condition of having lowered as much as possible while performing gas drainage of 
mold goods, heating the mold goods which consist of a constituent which made liquid 
crystallinity polyester containing an inorganic filler to specific temperature within a 
vacuum tub Sputtering, By carrying out surface metalizing by which approach of ion 
plating or vacuum deposition, it came to complete a header and this invention for the 
formation with firm adhesion of a metal membrane being possible, and formation of a 
thin line circuit very more precise than before being performed with a subtractive 
process. 

Namely, this invention The manufacture approach of the substrate in which precision 
thin-line circuit formation is possible offers with the subtractive process 
characterized by for a front face to carry out metallic-coating processing by which 
approach of sputtering, ion plating, or vacuum deposition, heating the substrate which 
it comes to fabricate using the liquid-crystalline-polyester-resin constituent which 
makes the melting workability polyester (liquid-crystallinity polyester) which can form 
an anisotropy melting phase come to contain an inorganic filler so that the skin 
temperature of a substrate may become 60 degrees C or more within a vacuum tub. 
After the circuit forming method by the subtractive process here dissolves metals 
other than the conductor pattern section which covers the front face of the substrate 
which consists of conductive ingredients , such as a metal , with the acid-proof 



ingredient which is etching resist for a part required as a conductor pattern 
extensively based on a circuit design to the substrate front face covering or after 
carrying out a laminating and by which etching resist is not cover with the etching 
reagent which fuses a metal , it is the approach of carrying out exfoliation removal of 
the etching resist with a chemical , making expose a conductor pattern , and forming a 
circuit . 

One sort or two sorts or more of fines-like inorganic fillers chosen from the group 
which consists of an element of a periodic table II group element and its oxide, a 
sulfate, phosphate, silicate, a carbonate or aluminum, silicon, tin, lead, antimony, and a 
bismuth and its oxide are desirable, and the inorganic filler used by this invention has 
one sort chosen from the group which consists of the oxide, sulfate, the phosphate, 
and silicate of a periodic table II group element especially, or two desirable sorts or 
more 

Sulfates are compounds, such as magnesium sulfate, a calcium sulfate, and a barium 
sulfate, the oxide of a periodic-table II group's element is **** compounds, such as 
magnesium oxide, a calcium oxide, barium oxide, and a zinc oxide, and especially 
phosphate is [ phosphate is **** compounds such as magnesium phosphate, calcium 
phosphate, phosphoric-acid barium, phosphoric-acid zinc magnesium pyrophosphate, 
and pyrophosphoric-acid calcium, and / silicate is compounds, such as a magnesium 
silicate a calcium silicate, aluminum silicate, a kaolin talc, clay, diatomaceous earth, 
and wollastonite, and ] suitable for it. Moreover, one sort chosen from the group which 
becomes the above etc. from the element of aluminum, silicon, tin, lead, antimony, and 
a bismuth and its oxide, or two sorts or more are desirable. Especially, metals, such as 
zinc, aluminum, tin, and lead, and the oxide of the metal are desirable. 
The loadings of these fines-like inorganic fillers are 20 - 70 % of the weight preferably 
five to 80% of the weight to the liquid-crystalline-polyester-resin constituent whole 
quantity. At less than 5 % of the weight, a heterogeneous flow mark occurs on a 
mold-goods front face, and if a mold-goods surface sticks adhesive tape on a front 
face and it is torn off, peeling of the shape of a pellicle will produce it easily. It falls 
[ on the other hand, if it exceeds 80 % of the weight, the fluidity of resin will fall, / mold 
goods with a good front face are not obtained, but / the mechanical strength of mold 
goods ] to coincidence and is not desirable, moreover, inorganic fillers are fines-like 
— desirable — the particle size — the range of 0.01-100-micrometer mean particle 
diameter — 0.1-30-micrometer 0.5-10 micrometers are still more preferably suitable 
preferably. In less than 0.01 micrometers, it is easier to produce an aggregate on a 
mold-goods front face badly [ distribution ], if it exceeds 1 00 micrometers, the smooth 



nature of mold goods will worsen, thinning for the precision circuit formation by the 
subtractive process becomes very difficult, and a still better appearance is not 
acquired. 

Moreover, a fibrous inorganic substance is also desirable as an inorganic filler, and it is 
fibrous inorganic substance independent, or is used combining the above-mentioned 
fines-like inorganic filler. 

As a fibrous inorganic substance, inorganic fiber-like matter, such as a fibrous object 
of metals, such as a glass fiber, a milled glass fiber, a carbon fiber, an asbestos fiber, a 
silica fiber, a silica alumina fiber, an alumina fiber, a zirconia fiber, a boron nitride fiber, 
**-ized silicon fiber, a boron fiber, a potassium titanate fiber and also stainless steel, 
aluminum, titanium, copper, and brass, is mentioned. Moreover, especially as the 
configuration, the thing in the range of 10 micrometers - 100 micrometers is desirable 
the diameter of 1-30 micrometers, and die length of 5 micrometers - 1mm. 
Especially the fibrous inorganic substance used preferably is a glass fiber, and the 
loadings are 1 - 60% of the weight of the range to the total weight of a mold-goods 
constituent, and are 5-40 % of the weight preferably. When especially the glass fiber 
was combined with said fines-like inorganic filler, it was found out that it is contrary to 
anticipation, equalize the front face of mold goods further, and the adhesion force of 
plating for forming a conductive circuit on mold goods improves. Especially the milled 
glass fiber that hits in the middle of a glass fiber and fines-like glass from the field of 
the balance of the mechanical physical properties of surface roughness and an 
ingredient is desirable. 

However, it is not desirable from fabrication nature and various kinds of 
physical-properties sides that the total loadings of said inorganic filler and 
concomitant use inorganic substance exceed 85 % of the weight in a mold-goods 
constituent. 

The surface metallic-coating approach in this invention is the dry type metallization 
using a vacuum system, and, specifically, means the approach of giving a direct metal 
membrane to a resin shaping substrate by which approach of sputtering, ion plating, or 
vacuum deposition. Moreover, it makes to heat resin mold goods in temperature of 60 
degrees C or more especially in this invention into an indispensable condition, and 
whenever [ stoving temperature ] is 150 degrees C or more desirably. However, in 
order to avoid that mold goods carry out softening deformation, it is desirable to limit 
to 270 degrees C or less. 

Desirable temperature conditions change somewhat also with surface 
metallic-coating approaches, and are 200-250 degrees C in 60-200 degrees C and 



vacuum deposition in 150-250 degrees C and ion plating in sputtering, 
although there be little generating of the gas within a vacuum tub compared with other 
ingredients as for the description , and the liquid crystallinity polyester use for this 
invention obtain the metal thin film which had good adhesion by approaches , such as 
sputtering , ion plating , or vacuum deposition , even when it remain as it is , it remove 
the gas which occur from resin mold goods t and can improve further adhesion on the 
resin front face of a metal atom by heat using the fall of the resin surface hardness by 
make it an elevated temperature . In addition, as for above-mentioned surface 
metalizing, it is desirable to make the inside of a tub into the bottom of the vacuum 
condition of 10-5 - 10-7Torr, and to perform it. 

Although Line width of face of 0.30mm and Space width of face of 0.30mm of the 
conventional circuit were limitations as aforementioned, thinning with a Line width of 
face [ of 0.25mm or less ] and a Space width of face of 0.25mm or less of ******** 
becomes possible with the surface metal approach of this invention, and there is 
adhesion force of a circuit, and it came to be able to perform formation of the 
precision thin line circuit by the subtractive process. 

The liquid crystallinity polyester of this invention is melting workability polyester, and 
it has the property to take an parallel array with a regular polymer chain in the state of 
melting. A molecule often calls the condition of having arranged in this way the 
nematic phase of a liquid crystal condition or the liquid crystallinity matter. Generally 
such a polymer molecule is long and slender, flat, and in accordance with the major 
axis of a molecule, its rigidity is quite high, and it consists of a polymer which has two 
or more chain expanding association which usually has the same axle or one of parallel 
relation. 

The property of an anisotropy melting phase can be checked by the polarization 
detection method of common use using a rectangular polarizer. The check of an 
anisotropy melting phase uses a Leitz polarization microscope, and, more specifically, 
can be carried out by observing the melting sample put on the Leitz hot stage by one 
40 times the scale factor of this under nitrogen-gas-atmosphere mind. When it 
inspects between rectangular polarizers, even if the polymer of this invention is a 
melting quiescent state, polarization will be penetrated and will show an anisotropy 
optically. 

The liquid crystallinity polymer suitable for using it for this invention shows an 
insoluble inclination substantially to a common solvent, therefore is unsuitable for 
solution processing. However, as already stated, these polymers are easily processible 
by the ordinary melting processing method. 



It is an example also with aromatic polyester and aromatic series polyester amide 
desirable [ the polymer which shows the anisotropy melting phase used by this 
invention ], and the desirable polyester that contains partially aromatic polyester and 
aromatic series polyester amide in the same chain. 

It is the liquid crystallinity aromatic polyester and liquid crystallinity aromatic series 
polyester amide which have especially at least one or more sorts of compounds 
chosen from the group of an aromatic series hydroxyl carboxylic acid, an aromatic 
series hydroxylamine, and aromatic series diamine as a constituent preferably. 
More specifically, it is 1 . Polyester 2 which mainly consists of one sort of aromatic 
series hydroxycarboxylic acid and its derivative, or two sorts or more Mainly One sort 
or two sorts or more, and b aromatic series dicarboxylic acid of a aromatic series 
hydroxycarboxylic acid and its derivative, One sort or two sorts or more, and c 
aromatic series diol of alicycle group dicarboxylic acid and its derivative, Polyester 3 
which consists of at least one sort of alicycle group diol, aliphatic series diol, and its 
derivative, or two sorts or more Mainly One sort or two sorts or more, and b aromatic 
series hydroxy amine of a aromatic series hydroxycarboxylic acid and its derivative, 
One sort or two sorts or more, and c aromatic series dicarboxylic acid of aromatic 
series diamine and its derivative, Polyester amide 4 which consists of one sort of 
alicycle group dicarboxylic acid and its derivative, or two sorts or more Mainly One 
sort or two sorts or more, and b aromatic series hydroxy amine of a aromatic series 
hydroxycarboxylic acid and its derivative, One sort or two sorts or more, and c 
aromatic series dicarboxylic acid of aromatic series diamine and its derivative, The 
polyester amide which consists of at least one sort of one sort or two sorts or more 
and d aromatic series diol of alicycle group dicarboxylic acid and its derivative, alicycle 
group diol, aliphatic series diol, and its derivative or two sorts or more is mentioned. 
Furthermore, a regulator may be used together if needed to the above-mentioned 
constituent. 

The desirable example of the concrete compound which constitutes the liquid 
crystallinity polyester of this invention is biphenyl compounds, such as naphthalene 
compound [, such as 2, 6-naphthalene dicarboxylic acid, 2, 6-dihydroxy naphthalene, 1, 
and 4-dihydroxy naphthalene and a 6-hydroxy-2-naphthoic acid ], 4, and 4-diphenyl 
dicarboxylic acid, 4, and 4-dihydroxy biphenyl, the following general formula (I), (II), or 



(III) a compound expressed. : \=/ \=/ 

(However, X: Radical chosen from alkylene (C1-C4), alkylidene, -0-, -SO- -S02-, 
-S-, radical Y:-(CH2) n- (n=1-4) chosen from -CO- and -0(CH2) nO- (n=1-4)) 




( I ) 



It is the benzenoid of meta-position permutations, such as benzenoids of 
para-position permutations, such as para hydroxybenzoic acid, a terephthalic acid, 
hydroquinone, para aminophenol, and p-phenylene diamine, and those nuclear 
substitution benzenoids (a substituent is chosen from chlorine, a bromine, methyl, 
phenyl, and 1-phenylethyl), isophthalic acid, and resorcinol. 

Moreover, the liquid crystallinity polyester used for this invention may be polyalkylene 
terephthalate which does not show an anisotropy melting phase partially in the same 
chain of everything but an above-mentioned constituent. The carbon numbers of the 
alkyl group in this case are 2 thru/or 4. 

It is the still more desirable example which contains one sort or two sorts or more of 
compounds chosen from a naphthalene compound, a biphenyl compound, and 
para-position permutation benzenoid among above-mentioned constituents as an 
indispensable constituent. Moreover, it is an example with especially as desirable 
inside of permutation benzenoid, para hydroxybenzoic acid, methyl hydroquinone, and 
1-phenylethyl hydroquinone as p-. 

The example of the polyester which forms a desirable anisotropy melting phase in 
being used by the example and this invention of a compound which have the functional 
group of an ester plasticity used as a constituent is indicated by JP,63-36633,B. 
suitable liquid crystallinity polyester to use by this invention — general — weight 
average molecular weight — about 2,000-200,000 — desirable — about 
10,000-50,000 — it is about 20,000-25,000 especially preferably, aromatic series 
polyester amide suitable on the other hand — general — molecular weight — about 
5,000-50,000 — it is about 10,000-30,000, 15,000-17,000, preferably. [ for example, ] 
Measurement of this molecular weight can be carried out by carrying out the quantum 
of the end group about gel permeation chromatography and a standard measuring 
method without solution formation of other polymers, for example, a 
compression-molding film, by infrared spectroscopy. Moreover, it can be made a 
pentafluoro phenol solution and molecular weight can also be measured using light 
scattering measurement. 

the time of dissolving above-mentioned aromatic polyester and polyester amide in a 
pentafluoro phenol by concentration 0.1% of the weight by 60 degrees C again — at 
least — the logarithm of about 2.0 dl/g, for example, about 2.0 to 10.0 dl/g, — 
generally viscosity (I. V.) is shown. 

In this invention, it is the purpose which improves various properties and, in addition to 
the above-mentioned specific inorganic filler (a fines-like inorganic filler and fibrous 
inorganic substance), other concomitant use inorganic substances of various kinds of 



can be blended further. In order to obtain the substrate excellent in properties, such 
as a mechanical property, thermal resistance, and dimensional stability 
(deformation-proof, camber), as for this concomitant use inorganic substance, 
blending is desirable, and according to the purpose, the shape of a powder and a 
tabular concomitant use inorganic substance are used for this. 

As a powder-like inorganic substance, carbon black, a black smoke, a silica, quartz 
powder, a glass bead, glass balun, glass powder, the oxide of the metal like an iron 
oxide, other ferrites, silicon carbide, silicon nitride, boron nitride, etc. are mentioned. 
Moreover, as a tabular inorganic substance, a mica, a glass flake, various kinds of 
metallic foils, etc. are mentioned. 

these concomitant use inorganic substances — a kind — or two or more sorts can be 
used together. 

It is not desirable from fabrication nature and various kinds of physical-properties 
sides that the total loadings of said inorganic filler and concomitant use inorganic 
substance exceed 85 % of the weight in a mold-goods constituent. It is desirable to 
use a convergence agent or a finishing agent in use of the aforementioned inorganic 
filler and a concomitant use inorganic substance, if required. 

Furthermore, the constituent of this invention may add other thermoplastics auxiliary 
to extent which does not spoil the purpose to mean in the range of this invention. 
In this case, although especially the thermoplastics to be used is not limited, if an 
example is shown, polyolefines, such as polyethylene and polypropylene, polyacetal (a 
gay or copolymer), polystyrene, a polyvinyl chloride, polyacrylic ester and those 
copolymers, a polyamide, a polycarbonate, ABS, polyphenylene oxide, a polyphenylene 
sulfide, a fluororesin, etc. can be mentioned. Moreover, two or more sorts can use 
these thermoplastics, mixing. 

Furthermore, lubricant, lubricant, a crystallization accelerator (nucleating additive), 
etc. for an improvement of coloring agents, such as stabilizers, such as the 
well-known matter added by common thermoplastics and thermosetting resin, i.e., a 
plasticizer, an antioxidant, and an ultraviolet ray absorbent, an antistatic agent, a 
finishing agent, a surfactant, a flame retarder, a color, and a pigment, and a fluidity, and 
a mold-release characteristic can be suitably used according to the military 
requirement made into the purpose. 
[The example of fruit ** ] 

Although an example is given below and this invention is explained still more 
concretely, this invention is not limited to this. 

Examples 1-14, examples 1-6 of a comparison After having carried out kneading 



distribution of the filler (the value over the whole quantity for a constituent is shown% 
of the weight) shown in various below-mentioned liquid-crystalline-polyester-resin 
A-F and below-mentioned Table -1 by the melting kneading approach by the extruder, 
pelletizing and drying at 140 degrees C for 3 hours, the 50mmx70mmx3mm plate was 
fabricated using the metal mold by which temperature control was carried out to 
100-160 degrees C with the making machine. 

Substrate temperature was changed about the fabricated plate (substrate), and 
surface metalization processing was carried out by the following various approaches. 
1) Vacuum deposition : the plate fabricated in the vacuum tub of a vacuum 
evaporation system (EX500 made from a Japanese vacuum technology) was set, and 
the inside of a vacuum tub was vacuated to 4x10-6Torr. 

Using the halogen lamp for mold-goods heating formed in the vacuum tub, the skin 
temperature of mold goods turned into predetermined temperature, the appearance 
set was carried out, metal copper was evaporated by the electron beam method, and 
the metal copper thin film (3-5 micrometers of thickness) was made to form on the 
surface of a substrate. The shaping plate was taken out after cooling the substrate 
after vacuum evaporationo. 

Sputtering : 2) Use a sputtering system (made in the Tokuda factory 8ES) similarly. 
After high-vacuum-izing the inside of a vacuum tub to 3x10~6Torr, setting up argon 
gas so that a sink and the equilibrium pressure force might be set to 5x10-3Torr and 
setting substrate temperature as predetermined temperature with a halogen lamp It 
was made to rotate by rotational frequency 10rpm of a substrate, using the metal 
copper target, sputtering was performed to the mold goods set to the substrate so 
that it might become the location of 100mm from a target, and the metal copper thin 
film was made to form. 

3) Ion plating : arc discharge mold ion plating system After making the inside of a 
vacuum tub into a high vacuum to 3x10-6Torr using AIF-850SB (Shinko Seiki Co., 
Ltd.), and setting to predetermined temperature the mold goods on the substrate set 
in the tub, thin film formation of the metal copper was carried out by ion plating. 
Ionizing current was carried out by 100mA and the evaporation rate was carried out at 
0.5-micrometer speed for /. 

Since the shaping plate by which surface metalizing was carried out cannot measure 
peeling strength if it remains as it is, after having carried out electrolytic copper 
plating immediately after processing and making it form it in 30-40 micrometers of 
thickness, it was cut with the knife so that it might become band-like [ of 5mm width 
of face ], and measured peeling strength with the spring balance. It tore off and the 



rate was made into 50 mm/min. A result is shown in Table -1. 

In addition, liquid crystallinity polyester A-F used in the example has the following 
configuration unit. 
[Effect of the Invention] 

According to the surface metal approach of the liquid-crystalline-polyester-resin 
mold goods of this invention, to the appearance described above Do not cause surface 
exfoliation of the resin concerned easily, but it has a uniform and precise surface 
structure. In strength and old thermoplastics, without producing 
elevated-temperature exfoliation according the adhesion force of a surface metal 
membrane to the difference of a coefficient of thermal expansion with the difficult 
metal Circuit formation which it was precise and carried out thinning with the 
subtractive process (circuit width of face Line width of face of 0.25mm or less) Space 
width of face of 0.25mm or less became possible, pewter immersion (processing-time 
about 10 seconds) was also attained, and the expansion of exterior parts to the 
application for a printed-circuit board was attained from the first. 



TECHNICAL PROBLEM 



[Description of the Prior Art] 

Unlike the thermoplastic polyester generally known, for example, polybutylene 
terephthalate, and polyethylene terephthalate, liquid crystallinity polyester consists of 
an upright macromolecule, and also in the state of melting, since the shape of a rod is 
maintained that it is hard to bend, as for a chain, there is few tangle of a molecule at 
the time of melting, and orientation of it is carried out to an one direction only by 
receiving slight shearing stress, and even when it is liquefied, it shows the so-called 
liquid crystallinity which shows crystallinity. 

Although it has the advantage which this liquid crystallinity polyester can apply the 
injection-molding processing method currently generally performed, and is excellent in 
fabrication nature, thermal resistance, dimensional stability, etc., for the orientation 
where the front face of the fabricated substrate is strong, the surface section 
exfoliates, tends to produce fuzz, and if it remains as it is, it cannot perform 
secondary elaboration, such as vacuum deposition, ion plating, and sputtering. 
Then, although it is possible to perform as pretreatment the surface surface 
roughening process by chemical which is used for the resin of the general former, 
chemically, a front face does not have the suitable solvent which is extremely 
affinitive with inactive, cannot remove a surface orientation layer, and cannot carry 



out surface roughening of the front face. Then, it is possible to add the inorganic filler 
and easily-elutable additive for weakening the strong stacking tendency of liquid 
crystalline polyester resin, and to roughen a front face with strong acid or a 
strong-base solution. However, even if it makes metallic coating form in all the front 
faces of the substrate etched by this approach by electroless deposition etc. If it is 
going to acquire the high adhesion force, for the irregularity on the front face of a 
substrate by which needed to raise surface roughness and metallic coating was 
carried out in this case extensively In the pattern sticking method by the dry film with 
which the profile section of the resist ink for circuit pattern formation fades, the 
unarrived section of ink is made, and a pattern is formed, it is inferior to the adhesion 
over the substrate of a film. Furthermore, metallic coating to the field where 
roughness is big is difficult for thickness not to become homogeneity but to form a 
precision thin line circuit in a subtractive process. 

Moreover, when metallic coating was formed in the substrate which improved only the 
stacking tendency by direct vacuum deposition, sputtering, ion plating, etc., even if the 
smooth front face was obtained, the adhesion force of a coat could not present 
practical use with it highly. Especially, in common thermoplastics, the metallic film in 
which had much generating gas from the material in the inside of the vacuum at the 
time of performing vacuum deposition, sputtering, and ion plating, and it had the good 
engine performance was not able to be firmly stuck on resin. Although liquid 
crystallinity polyester has few problems of such generating gas, if it remains as it is, 
formation of a metal membrane which had the good adhesion force for said reason 
cannot be performed. Moreover, after adding the acid or the alkali soluble inorganic 
filler, for example and etching with an acid or alkali, even if it be going to form the 
precision thin line circuit with the subtractive process on the substrate which carried 
out electroless deposition and carried out whole surface metallic coating processing 
with the conventional method, Line width of face of 0.3mm and Space width of face of 
0.30mm be limitations, if surface roughness be moreover improve for thinning, the 
adhesion force of a coat will become low, and practical use could not be presented 
with the conventional circuit. 

In addition, the width of face of one circuit is indicated to be Line width of face, and 
spacing between **** bypasses is indicated to be Space width of face here. 
On the other hand, liquid crystallinity polyester shows a low coefficient of linear 
expansion which is equal to the heat ray expansion coefficient of a common metal, has 
the description of not producing abnormalities, even if it is immersed in a 260-degree 
C pewter bath for 10 seconds in heatproof, and employs this property efficiently. 



Although the surface metal art which has improved said surface characteristic for the 
purpose of the application of the substrate which gave the components joined to the 
metal with adhesives and plating was called for, the still satisfying approach is not 
learned. 



MEANS 



[The means for solving a technical problem] 

this invention person etc. employs the useful description efficiently thermally [ such 
liquid crystallinity polyester ]. The surface which is easy to exfoliate, without spoiling 
physical and chemical property is not generated. The result wholeheartedly studied 
about the manufacture approach of the substrate whose precision thin line circuit 
formation gives the good metal membrane of adhesion to a substrate front face, and is 
attained with a subtractive process, The degree of hardness of the surface section in 
the condition of having lowered as much as possible while performing gas drainage of 
mold goods, heating the mold goods which consist of a constituent which made liquid 
crystallinity polyester containing an inorganic filler to specific temperature within a 
vacuum tub Sputtering, By carrying out surface metalizing by which approach of ion 
plating or vacuum deposition, it came to complete a header and this invention for the 
formation with firm adhesion of a metal membrane being possible, and formation of a 
thin line circuit very more precise than before being performed with a subtractive 
process. 

Namely, this invention The manufacture approach of the substrate in which precision 
thin-line circuit formation is possible offers with the subtractive process 
characterized by for a front face to carry out metallic-coating processing by which 
approach of sputtering, ion plating, or vacuum deposition, heating the substrate which 
it comes to fabricate using the liquid-crystalline-polyester-resin constituent which 
makes the melting workability polyester (liquid-crystallinity polyester) which can form 
an anisotropy melting phase come to contain an inorganic filler so that the skin 
temperature of a substrate may become 60 degrees C or more within a vacuum tub. 
After the circuit forming method by the subtractive process here dissolves metals 
other than the conductor pattern section which covers the front face of the substrate 
which consists of conductive ingredients , such as a metal , with the acid-proof 
ingredient which is etching resist for a part required as a conductor pattern 
extensively based on a circuit design to the substrate front face covering or after 
carrying out a laminating and by which etching resist is not cover with the etching 



reagent which fuses a metal , it is the approach of carrying out exfoliation removal of 
the etching resist with a chemical , making expose a conductor pattern , and forming a 
circuit . 

One sort or two sorts or more of fines-like inorganic fillers chosen from the group 
which consists of an element of a periodic table II group element and its oxide, a 
sulfate, phosphate, silicate, a carbonate or aluminum, silicon, tin, lead, antimony, and a 
bismuth and its oxide are desirable, and the inorganic filler used by this invention has 
one sort chosen from the group which consists of the oxide, sulfate, the phosphate, 
and silicate of a periodic table II group element especially, or two desirable sorts or 
more 

Sulfates are compounds, such as magnesium sulfate, a calcium sulfate, and a barium 
sulfate, the oxide of a periodic-table II group's element is **** compounds, such as 
magnesium oxide, a calcium oxide, barium oxide, and a zinc oxide, and especially 
phosphate is [ phosphate is **** compounds such as magnesium phosphate, calcium 
phosphate, phosphoric-acid barium, phosphoric-acid zinc magnesium pyrophosphate, 
and pyrophosphoric-acid calcium, and / silicate is compounds, such as a magnesium 
silicate a calcium silicate, aluminum silicate, a kaolin talc, clay, diatomaceous earth, 
and wollastonite, and ] suitable for it. Moreover, one sort chosen from the group which 
becomes the above etc. from the element of aluminum, silicon, tin, lead, antimony, and 
a bismuth and its oxide, or two sorts or more are desirable. Especially, metals, such as 
zinc, aluminum, tin, and lead, and the oxide of the metal are desirable. 
The loadings of these fines-like inorganic fillers are 20 - 70 % of the weight preferably 
five to 80% of the weight to the liquid-crystalline-polyester-resin constituent whole 
quantity. At less than 5 % of the weight, a heterogeneous flow mark occurs on a 
mold-goods front face, and if a mold-goods surface sticks adhesive tape on a front 
face and it is torn off, peeling of the shape of a pellicle will produce it easily. It falls 
[ on the other hand, if it exceeds 80 % of the weight, the fluidity of resin will fall, / mold 
goods with a good front face are not obtained, but / the mechanical strength of mold 
goods ] to coincidence and is not desirable, moreover, inorganic fillers are fines-like 
— desirable — the particle size — the range of 0.01-100-micrometer mean particle 
diameter — 0.1-30-micrometer 0.5-10 micrometers are still more preferably suitable 
preferably. In less than 0.01 micrometers, it is easier to produce an aggregate on a 
mold-goods front face badly [ distribution ], if it exceeds 100 micrometers, the smooth 
nature of mold goods will worsen, thinning for the precision circuit formation by the 
subtractive process becomes very difficult, and a still better appearance is not 
acquired. 



Moreover, a fibrous inorganic substance is also desirable as an inorganic filler, and it is 
fibrous inorganic substance independent, or is used combining the above-mentioned 
fines-like inorganic filler. 

As a fibrous inorganic substance, inorganic fiber-like matter, such as a fibrous object 
of metals, such as a glass fiber, a milled glass fiber, a carbon fiber, an asbestos fiber, a 
silica fiber, a silica alumina fiber, an alumina fiber, a zirconia fiber, a boron nitride fiber, 
**-ized silicon fiber, a boron fiber, a potassium titanate fiber and also stainless steel, 
aluminum, titanium, copper, and brass, is mentioned. Moreover, especially as the 
configuration, the thing in the range of 10 micrometers - 100 micrometers is desirable 
the diameter of 1-30 micrometers, and die length of 5 micrometers - 1mm. 
Especially the fibrous inorganic substance used preferably is a glass fiber, and the 
loadings are 1 - 60% of the weight of the range to the total weight of a mold-goods 
constituent, and are 5 - 40 % of the weight preferably. When especially the glass fiber 
was combined with said fines-like inorganic filler, it was found out that it is contrary to 
anticipation, equalize the front face of mold goods further, and the adhesion force of 
plating for forming a conductive circuit on mold goods improves. Especially the milled 
glass fiber that hits in the middle of a glass fiber and fines-like glass from the field of 
the balance of the mechanical physical properties of surface roughness and an 
ingredient is desirable. 

However, it is not desirable from fabrication nature and various kinds of 
physical-properties sides that the total loadings of said inorganic filler and 
concomitant use inorganic substance exceed 85 % of the weight in a mold-goods 
constituent. 

The surface metallic-coating approach in this invention is the dry type metallization 
using a vacuum system, and, specifically, means the approach of giving a direct metal 
membrane to a resin shaping substrate by which approach of sputtering, ion plating, or 
vacuum deposition. Moreover, it makes to heat resin mold goods in temperature of 60 
degrees C or more especially in this invention into an indispensable condition, and 
whenever [ stoving temperature ] is 150 degrees C or more desirably. However, in 
order to avoid that mold goods carry out softening deformation, it is desirable to limit 
to 270 degrees C or less. 

Desirable temperature conditions change somewhat also with surface 
metallic-coating approaches, and are 200-250 degrees C in 60-200 degrees C and 
vacuum deposition in 150-250 degrees C and ion plating in sputtering, 
although there be little generating of the gas within a vacuum tub compared with other 
ingredients as for the description , and the liquid crystallinity polyester use for this 



invention obtain the metal thin film which had good adhesion by approaches , such as 
sputtering , ion plating , or vacuum deposition , even when it remain as it is , it remove 
the gas which occur from resin mold goods , and can improve further adhesion on the 
resin front face of a metal atom by heat using the fall of the resin surface hardness by 
make it an elevated temperature . In addition, as for above-mentioned surface 
metalizing, it is desirable to make the inside of a tub into the bottom of the vacuum 
condition of 10-5 - 10-7Torr, and to perform it. 

Although Line width of face of 0.30mm and Space width of face of 0.30mm of the 
conventional circuit were limitations as aforementioned, thinning with a Line width of 
face [ of 0.25mm or less ] and a Space width of face of 0.25mm or less of ******** 
becomes possible with the surface metal approach of this invention, and there is 
adhesion force of a circuit, and it came to be able to perform formation of the 
precision thin line circuit by the subtractive process. 

The liquid crystallinity polyester of this invention is melting workability polyester, and 
it has the property to take an parallel array with a regular polymer chain in the state of 
melting. A molecule often calls the condition of having arranged in this way the 
nematic phase of a liquid crystal condition or the liquid crystallinity matter. Generally 
such a polymer molecule is long and slender, flat, and in accordance with the major 
axis of a molecule, its rigidity is quite high, and it consists of a polymer which has two 
or more chain expanding association which usually has the same axle or one of parallel 
relation. 

The property of an anisotropy melting phase can be checked by the polarization 
detection method of common use using a rectangular polarizer. The check of an 
anisotropy melting phase uses a Leitz polarization microscope, and, more specifically, 
can be carried out by observing the melting sample put on the Leitz hot stage by one 
40 times the scale factor of this under nitrogen-gas-atmosphere mind. When it 
inspects between rectangular polarizers, even if the polymer of this invention is a 
melting quiescent state, polarization will be penetrated and will show an anisotropy 
optically. 

The liquid crystallinity polymer suitable for using it for this invention shows an 
insoluble inclination substantially to a common solvent, therefore is unsuitable for 
solution processing. However, as already stated, these polymers are easily processible 
by the ordinary melting processing method. 

It is an example also with aromatic polyester and aromatic series polyester amide 
desirable [ the polymer which shows the anisotropy melting phase used by this 
invention ], and the desirable polyester that contains partially aromatic polyester and 



aromatic series polyester amide in the same chain. 

It is the liquid crystallinity aromatic polyester and liquid crystallinity aromatic series 
polyester amide which have especially at least one or more sorts of compounds 
chosen from the group of an aromatic series hydroxyl carboxylic acid, an aromatic 
series hydroxylamine, and aromatic series diamine as a constituent preferably. 
More specifically, it is 1 . Polyester 2 which mainly consists of one sort of aromatic 
series hydroxycarboxylic acid and its derivative, or two sorts or more Mainly One sort 
or two sorts or more, and b aromatic series dicarboxylic acid of a aromatic series 
hydroxycarboxylic acid and its derivative, One sort or two sorts or more, and c 
aromatic series diol of alicycle group dicarboxylic acid and its derivative, Polyester 3 
which consists of at least one sort of alicycle group diol, aliphatic series diol, and its 
derivative, or two sorts or more Mainly One sort or two sorts or more, and b aromatic 
series hydroxy amine of a aromatic series hydroxycarboxylic acid and its derivative, 
One sort or two sorts or more, and c aromatic series dicarboxylic acid of aromatic 
series diamine and its derivative, Polyester amide 4 which consists of one sort of 
alicycle group dicarboxylic acid and its derivative, or two sorts or more Mainly One 
sort or two sorts or more, and b aromatic series hydroxy amine of a aromatic series 
hydroxycarboxylic acid and its derivative, One sort or two sorts or more, and c 
aromatic series dicarboxylic acid of aromatic series diamine and its derivative, The 
polyester amide which consists of at least one sort of one sort or two sorts or more 
and d aromatic series diol of alicycle group dicarboxylic acid and its derivative, alicycle 
group diol, aliphatic series diol, and its derivative or two sorts or more is mentioned. 
Furthermore, a regulator may be used together if needed to the above-mentioned 
constituent. 

The desirable example of the concrete compound which constitutes the liquid 
crystallinity polyester of this invention is biphenyl compounds, such as naphthalene 
compound [, such as 2, 6-naphthalene dicarboxylic acid, 2, 6-dihydroxy naphthalene, 1, 
and 4-dihydroxy naphthalene and a 6-hydroxy-2-naphthoic acid ], 4, and 4-diphenyl 
dicarboxylic acid, 4, and 4-dihydroxy biphenyl, the following general formula (I), (II), or 



(III) a compound expressed. : 




( i ) 




( n ) 



HQQC-f V Y-f V COOH ( m ) 



(However, X: Radical chosen from alkylene (C1-C4), alkylidene, -O- -SO- -S02- 
-S- radical Y:-(CH2) n- (n=1-4) chosen from -CO- and -OCCH2) nO- (n=1-4)) 
It is the benzenoid of meta-position permutations, such as benzenoids of 
para-position permutations, such as para hydroxybenzoic acid, a terephthalic acid, 
hydroquinone, para aminophenol, and p-phenylene diamine, and those nuclear 
substitution benzenoids (a substituent is chosen from chlorine, a bromine, methyl, 
phenyl, and 1-phenylethyl), isophthalic acid, and resorcinol. 

Moreover, the liquid crystallinity polyester used for this invention may be polyalkylene 
terephthalate which does not show an anisotropy melting phase partially in the same 
chain of everything but an above-mentioned constituent. The carbon numbers of the 
alkyl group in this case are 2 thru/or 4. 

It is the still more desirable example which contains one sort or two sorts or more of 
compounds chosen from a naphthalene compound, a biphenyl compound, and 
para-position permutation benzenoid among above-mentioned constituents as an 
indispensable constituent. Moreover, it is an example with especially as desirable 
inside of permutation benzenoid, para hydroxybenzoic acid, methyl hydroquinone, and 
1-phenylethyl hydroquinone as p- 

The example of the polyester which forms a desirable anisotropy melting phase in 
being used by the example and this invention of a compound which have the functional 
group of an ester plasticity used as a constituent is indicated by JP,63-36633,B. 
suitable liquid crystallinity polyester to use by this invention — general — weight 
average molecular weight — about 2,000-200,000 — desirable — about 
10,000-50,000 — it is about 20,000-25,000 especially preferably, aromatic series 
polyester amide suitable on the other hand — general — molecular weight — about 
5,000-50,000 -- it is about 10,000-30,000, 15,000-17,000, preferably. [ for example, ] 
Measurement of this molecular weight can be carried out by carrying out the quantum 
of the end group about gel permeation chromatography and a standard measuring 
method without solution formation of other polymers, for example, a 
compression-molding film, by infrared spectroscopy. Moreover, it can be made a 
pentafluoro phenol solution and molecular weight can also be measured using light 
scattering measurement. 

the time of dissolving above-mentioned aromatic polyester and polyester amide in a 
pentafluoro phenol by concentration 0.1% of the weight by 60 degrees C again — at 



least — the logarithm of about 2.0 dl/g, for example, about 2.0 to 10.0 dl/g, — 
generally viscosity (I. V.) is shown. 

In this invention, it is the purpose which improves various properties and, in addition to 
the above-mentioned specific inorganic filler (a fines-like inorganic filler and fibrous 
inorganic substance), other concomitant use inorganic substances of various kinds of 
can be blended further. In order to obtain the substrate excellent in properties, such 
as a mechanical property, thermal resistance, and dimensional stability 
(deformation-proof, camber), as for this concomitant use inorganic substance, 
blending is desirable, and according to the purpose, the shape of a powder and a 
tabular concomitant use inorganic substance are used for this. 

As a powder-like inorganic substance, carbon black, a black smoke, a silica, quartz 
powder, a glass bead, glass balun, glass powder, the oxide of the metal like an iron 
oxide, other ferrites, silicon carbide, silicon nitride, boron nitride, etc. are mentioned. 
Moreover, as a tabular inorganic substance, a mica, a glass flake, various kinds of 
metallic foils, etc. are mentioned. 

these concomitant use inorganic substances — a kind — or two or more sorts can be 
used together. 

It is not desirable from fabrication nature and various kinds of physical-properties 
sides that the total loadings of said inorganic filler and concomitant use inorganic 
substance exceed 85 % of the weight in a mold-goods constituent. It is desirable to 
use a convergence agent or a finishing agent in use of the aforementioned inorganic 
filler and a concomitant use inorganic substance, if required. 

Furthermore, the constituent of this invention may add other thermoplastics auxiliary 
to extent which does not spoil the purpose to mean in the range of this invention. 
In this case, although especially the thermoplastics to be used is not limited, if an 
example is shown, polyolefines, such as polyethylene and polypropylene, polyacetal (a 
gay or copolymer), polystyrene, a polyvinyl chloride, polyacrylic ester and those 
copolymers, a polyamide, a polycarbonate, ABS, polyphenylene oxide, a polyphenylene 
sulfide, a fluororesin, etc. can be mentioned. Moreover, two or more sorts can use 
these thermoplastics, mixing. 

Furthermore, lubricant, lubricant, a crystallization accelerator (nucleating additive), 
etc. for an improvement of coloring agents, such as stabilizers, such as the 
well-known matter added by common thermoplastics and thermosetting resin, i.e., a 
plasticizer, an antioxidant, and an ultraviolet ray absorbent, an antistatic agent, a 
finishing agent, a surfactant, a flame retarder, a color, and a pigment, and a fluidity, and 
a mold-release characteristic can be suitably used according to the military 



requirement made into the purpose. 
[The example of fruit ** ] 

Although an example is given below and this invention is explained still more 
concretely, this invention is not limited to this. 

Examples 1-14, examples 1-6 of a comparison After having carried out kneading 
distribution of the filler (the value over the whole quantity for a constituent is shown% 
of the weight) shown in various below-mentioned liquid-crystalline-polyester-resin 
A-F and below-mentioned Table -1 by the melting kneading approach by the extruder, 
pelletizing and drying at 140 degrees C for 3 hours, the 50mmx70mmx3mm plate was 
fabricated using the metal mold by which temperature control was carried out to 
100-160 degrees C with the making machine. 

Substrate temperature was changed about the fabricated plate (substrate), and 
surface metalization processing was carried out by the following various approaches. 
1) Vacuum deposition : the plate fabricated in the vacuum tub of a vacuum 
evaporation system (EX500 made from a Japanese vacuum technology) was set, and 
the inside of a vacuum tub was vacuated to 4x10-6Torr. 

Using the halogen lamp for mold-goods heating formed in the vacuum tub, the skin 
temperature of mold goods turned into predetermined temperature, the appearance 
set was carried out, metal copper was evaporated by the electron beam method, and 
the metal copper thin film (3-5 micrometers of thickness) was made to form on the 
surface of a substrate. The shaping plate was taken out after cooling the substrate 
after vacuum evaporationo. 

Sputtering : 2) Use a sputtering system (made in the Tokuda factory 8ES) similarly. 
After high-vacuum-izing the inside of a vacuum tub to 3x10-6Torr, setting up argon 
gas so that a sink and the equilibrium pressure force might be set to 5x10~3Torr and 
setting substrate temperature as predetermined temperature with a halogen lamp It 
was made to rotate by rotational frequency 10rpm of a substrate, using the metal 
copper target, sputtering was performed to the mold goods set to the substrate so 
that it might become the location of 100mm from a target, and the metal copper thin 
film was made to form. 

3) Ion plating : arc discharge mold ion plating system After making the inside of a 
vacuum tub into a high vacuum to 3x10-6Torr using AIF-850SB (Shinko Seiki Co., 
Ltd.), and setting to predetermined temperature the mold goods on the substrate set 
in the tub, thin film formation of the metal copper was carried out by ion plating. 
Ionizing current was carried out by 100mA and the evaporation rate was carried out at 
0.5-micrometer speed for /. 



Since the shaping plate by which surface metalizing was carried out cannot measure 
peeling strength if it remains as it is, after having carried out electrolytic copper 
plating immediately after processing and making it form it in 30-40 micrometers of 
thickness, it was cut with the knife so that it might become band-like [ of 5mm width 
of face ], and measured peeling strength with the spring balance. It tore off and the 
rate was made into 50 mm/min. A result is shown in Table -1. 

In addition, liquid crystallinity polyester A-F used in the example has the following 
configuration unit. 
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